Technological University Dublin

ARROW@TU Dublin
Articles

School of Biological Sciences

2019

Randomised study demonstrates sustained benefits of a preschool intervention designed to improve nutrition and physical
activity practices
Diewerke de Zwarte
John Kearney
Clare A. Corish

See next page for additional authors

Follow this and additional works at: https://arrow.tudublin.ie/scschbioart
Part of the Community Health Commons, Community Health and Preventive Medicine Commons,
Maternal and Child Health Commons, and the Public Health Education and Promotion Commons
This Article is brought to you for free and open access by
the School of Biological Sciences at ARROW@TU Dublin.
It has been accepted for inclusion in Articles by an
authorized administrator of ARROW@TU Dublin. For more
information, please contact arrow.admin@tudublin.ie,
aisling.coyne@tudublin.ie, gerard.connolly@tudublin.ie.
This work is licensed under a Creative Commons
Attribution-Noncommercial-Share Alike 4.0 License
Funder: Health Service Executive, Ireland

Authors
Diewerke de Zwarte, John Kearney, Clare A. Corish, Corina Glennon, Lorraine Maher, and Charlotte
Johnston Molloy

Journal of Public Health | Vol. 41, No. 4, pp. 798–806 | doi:10.1093/pubmed/fdy173 | Advance Access Publication October 3, 2018

Randomised study demonstrates sustained beneﬁts
of a pre-school intervention designed to improve nutrition
and physical activity practices
Diewerke de Zwarte1, John Kearney1, Clare A. Corish2, Corina Glennon3,
Lorraine Maher3, Charlotte Johnston Molloy3
School of Biological Sciences, Dublin Institute of Technology, Dublin 8, Republic of Ireland
School of Public Health, Physiotherapy and Sports Science, University College Dublin, Belﬁeld, Dublin 4, Ireland
3
Community Nutrition and Dietetic Service, Health Service Executive Dublin Mid-Leinster, Primary Care Unit, St. Loman’s Hospital Campus, Co. Westmeath, Republic of Ireland
Address correspondence to Diewerke de Zwarte, 51 Fort Ostman, Old County Road, Crumlin, Dublin 12, Ireland. E-mail: Diewerkedezwarte@gmail.com
2

ABSTRACT
Background Health-promoting programmes must demonstrate sustained efﬁcacy in order to make a true impact on public health. This study
aimed to determine the effect of the Healthy Incentive for Pre-schools project on health-promoting practices in full-day-care pre-schools 18
months after a training intervention.
Methods Thirty-seven pre-schools completed the initial study and were included in this follow-up study. The intervention consisted of one
training session with either the pre-school ‘manager-only’ or ‘manager and staff’ using a speciﬁcally developed needs-based training
resource pack comprised of written educational material and a validated health-promoting practice evaluation tool. Direct observation data
of health-promoting practices were collected and allocated a score using the evaluation tool by a research dietitian at three time points;
pre-intervention, between 6 and 9 months post-intervention and at 18-month follow-up. An award system was used to incentivise
pre-schools to improve their scores.
Results Health-promoting practice scores improved signiﬁcantly (P < 0.001) from the 6–9 month post-intervention to the 18-month follow-up
evaluation. No signiﬁcant differences were observed between ‘manager-only’ and ‘manager and staff’ trained pre-schools.
Conclusions The introduction of a pre-school evaluation tool supported by a training resource was successfully used to incentivise pre-schools
to sustain and improve health-promoting practices 18 months after intervention training.
Keywords health, incentive, nutrition, physical activity, pre-school, sustainable

Introduction
While it is well recognised that nutrition and physical activity
in early life have consequences for adult health,1–3 it has
been shown that nutritional intakes and behaviours in young
children are suboptimal4–8 and that many children do not
meet desired physical activity levels.9,10 Evidence-based
interventions to improve health-related behaviours in young
children are needed,11,12 and the pre-school setting has been
highlighted as a promising area for the introduction of these
interventions.11,13–15 In response to the inadequate healthpromoting practice noted,16–19 programmes are emerging
which aim to improve nutrition and physical activity standards in the pre-school environment.12,20–26
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The Healthy Incentive for Pre-schools (HIP) Project21 is
the ﬁrst randomised intervention study into nutrition and
physical activity practice to take place in the Irish full-daycare pre-school setting. Published results of the project to
date demonstrated signiﬁcant directly observed improvements in nutrition and health related practices when
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Methods
Study design

In summary, the HIP project is a randomised, parallel-group
study (with balanced randomisation [1:1] using a random
number table) that took place in four midland counties of
Ireland from 2008 to 2013. The hypothesis, design and 6–9
month results of the HIP project have been previously published.27 This study followed-up the full-day-care preschools originally enrolled in the HIP project.
The study was conducted according to the guidelines laid
down in the Declaration of Helsinki and was approved by
the Research Ethics Committee of the Health Service
Executive Dublin Mid-Leinster, Ireland and the Ethics
Committee of the Dublin Institute of Technology, Ireland.
Written informed consent was obtained prior to data collection from all pre-school managers participating in the
project.
Participating centre recruitment

Full-day-care pre-schools were selected from a convenience
sample of pre-schools registered with the Irish Health
Service Executive (HSE). All pre-schools in Ireland must be
registered with the HSE in order to operate as an ‘Early
Years Service’. Hence, results from this study are expected
to be generalisable to other registered Irish Pre-schools.
Pre-schools included in the study included both publicly and
privately funded pre-schools and were situated in towns, villages and the countryside.
Full-day-care was deﬁned as ‘a pre-school service offering
a structured day-care service for pre-school children for
more than 5 h/d’. Exclusion criteria included pre-schools
deemed ineligible by the Irish Health Service Executive Preschool Inspection Team due to inadequate standards in predeﬁned areas of inspection, pre-schools that had not been
inspected by the Pre-school Inspection Team in the previous
12 months, and pre-schools providing less than 5 h/d of

care. Pre-schools were randomised using a random-number
table by the research dietitian, and allocated into two parallel
intervention groups. One group received ‘manager-only’
training (n = 30) and the other group received ‘manager and
staff ’ training (n = 31).
Pre-schools were included in this follow-up study if they
had completed the pre-intervention phase, the intervention
phase and the initial post-intervention observation visit of
the HIP project. Forty-two pre-schools were invited to participate in the 18-month follow-up study. In the ‘manageronly’ training group, one pre-school was excluded due to a
change in service provision. In the ‘manager and staff ’ training group, four pre-schools were excluded due to closure of
service (n = 1), inadequate staff levels (n = 1), maternity
leave (n = 1) and lack of interest (n = 1). Thirty-seven preschools took part in the 18-month follow-up observation
visits. Figure 1 outlines the timeline of the HIP project
phases.

HIP project intervention tools

The HIP project centres on the use of two speciﬁcally developed tools: the ‘Pre-school Health Promotion Activity
Scored Evaluation Form’ and an accompanying explanatory
guide, the ‘Pre-school Nutrition and Health Education
Resource pack’.
The ‘Pre-school Health Promotion Activity Scored
Evaluation Form’21 was developed to enable the scoring of
pre-school practices. A number of phases were undertaken
to determine the validity of this form. These are previously
described by Johnston Molloy et al.21,27,31 The form consists
of four sections: Environment, Food service, Meals, and
Snacks. Within each section, six criteria are speciﬁed (Fig. 2).
For each criterion, a pre-school can be scored at three
grades; ‘not following minimal practice’ (zero points), ‘following minimal practice’ (one point) or ‘best practice’ (three
points). The requirements for meeting each grade of these
criteria are further described in the ‘Pre-school Nutrition
and Health Education Resource pack’. Each of the
Environment, Food service, Meals, and Snacks sections is
scored out of 18, resulting in a maximum overall score of
72. For the use of the award classiﬁcation system, a classiﬁcation of ‘Participation’ was awarded at a score of 0–19,
‘Bronze’ at 20–39, ‘Silver’ at 40–54, ‘Gold’ at 55–64 and
‘Platinum’ at 65–72.
The ‘Pre-school Nutrition and Health Education
Resource pack’ was speciﬁcally developed from needs identiﬁed in the pre-intervention study and consists of two books:
the ‘Best Practice Guide’ (which outlines the standards of
practice required for the three scoring grades of each
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measured 6–9 months post-intervention training,27 with no
difference found between training groups.
If such interventions are to be funded by governmental
agencies, then programmes must prove to be cost-efﬁcient
and demonstrate sustainable efﬁcacy.28,29 Therefore, the sustainability of the HIP project needed to be investigated.30
Here, we report the results of an 18-month follow-up study
of the HIP project which aimed to ascertain whether the signiﬁcant improvements in practice observed 6–9 months
post-intervention were sustained in the longer term at an
18-month follow-up.

799

800

JOURNAL OF PUBLIC HEALTH

Pre-schools in the midlands of Ireland
deemed eligible to participate (n = 100)

Excluded (n = 38)
Did not respond to participation request (n = 24)
Change in service provision (n = 9)
Exclusion by the Pre-school Inspection Team (n = 4)
Service closure (n = 1)

(November 2008–June 2009)

Lost to follow-up (n = 1)

Randomized (n = 61)

Training phase
(July 2010 –
February 2011)

Allocated to “manager only” training (n = 30)
Received allocated intervention (n = 27)
Unable to contact pre-school manager (n = 1)
Inappropriate service provision (n = 1)
Closure of service (n = 1)

6–9 month
post-intervention
phase
(September 2011 –
November 2011)

18 -month
post-intervention
phase

6–9 months post-intervention data collected
(n = 24)
Closure of service (n = 1)
Change in service provision (n = 1)
Manager sick and hence unable to participate
(n = 1)

18 months post-intervention data
collected (n = 23)
Change in service provision (n = 1)

(October 2012 –
May 2013)

Allocated to “manager and staff” training (n = 31)
Received allocated intervention (n = 18)
Unable to contact pre-school service (n = 4)
Declined to participate due to reported change of
circumstance (n = 1)
Inappropriate service provision (n = 1)
Closure of service (n = 1)
Inability to facilitate training for staff (n = 6)

6–9 months post-intervention
data collected (n = 18)

18 months post-intervention data collected
(n = 14)
Closure of service (n = 1)
Inadequate staff levels (n = 1)
Maternity leave (n = 1)
Not interested (n = 1)

Fig. 1 Timeline of HIP project phases.

criterion on the scored evaluation) and the ‘Hints and Tips’
pack (which provides practical ideas to help services meet
these standards).
A number of other tools used were also speciﬁcally developed for the HIP project. The ‘Pre-school Characteristic
Collection Form’21 was used to compile the pre-school

characteristics, and the ‘Pre-school Detailed Assessment
Tool’21 was used by the research dietitian to record and provide detail of the nutrition and health-related practices
observed during the pre-school visits. A ‘Pre-school
Photographic Food Atlas’32 was produced to allow for quantiﬁcation of portion sizes provided in the pre-schools.
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Pre-intervention data collected (n = 62)

Pre-intervention phase
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Sections

Fig. 2 Pre-school Health Promotion Activity Scored Evaluation Form sections and criteria.

Delivery of HIP project intervention training

‘Manager-only’ trained intervention
Following pre-intervention Pre-school Health Promotion
Activity Scored Evaluation Form score data collection, a
one-hour face-to-face training session with each pre-school
manager in this group was provided by the research dietitian.
An individualised feedback form based on the preintervention observation scores was provided to each manager and discussed. The Pre-school Nutrition and Health
Education Resource pack was introduced to the manager
and the best practice standards for the criteria on the Scored
Evaluation Form were highlighted. One copy of the
Resource pack per staff member was given to the manager
for distribution. Twenty-three pre-schools that received
‘manager-only’ training participated in the follow-up data
collection.
‘Manager and staff ’ trained intervention
Manager training in this group was equivalent to that provided for the ‘manager only’ trained group. In addition to
this training, a 1.5-h on-site training session was provided by
the research dietitian for the staff. The session included presentations on the topics covered by the Scored Evaluation
Form and the use of the ‘Pre-school Nutrition and Health
Education Resource pack’. Presentations were delivered on
a table-top A1 presentation device. The topics were followed
by group work exercises. Fourteen pre-schools that received

‘manager and staff ’ training participated in the follow-up
data collection.
Post-intervention follow-up phase contact

Following the second observation visit, conducted between
6 and 9 months after intervention training, pre-schools were
sent a written report of their practice standard. Pre-schools
were sent seasonal newsletters (3 per year) to update them
on the project’s progress and to provide practical tips on
how to achieve/maintain best practice. The research dietitian
was also available by telephone to answer queries from preschools when necessary.
Outcome measurements

Data from pre-intervention and at 6–9 month postintervention observation visits were collected by a single
research dietitian. Data at the 18-month follow-up visits
were collected by a second research dietitian. This dietitian
was trained and observed by the primary research dietitian
to ensure the completion of the ‘Pre-school Health
Promotion Activity Scored Evaluation Form’ achieved comparable results. Inter-rater reliability was not statistically
assessed.
The observation visits were arranged at least two weeks in
advance. Each pre-school was contacted by telephone to
arrange a suitable date and time to visit. Visits were held on
each day of the working-week, and data were collected at
each pre-school for a full day at each data collection time
point. Pre-school visits started ~45 min to an hour before
the time of the ﬁrst food service. Pre-school characteristics
were recorded on the ‘Pre-school Characteristic Collection
Form’. The ‘Pre-school Detailed Assessment Tool’ was then
used to record observations of each meal and snack time in
the pre-school day, portion size using the speciﬁcally
designed photographic food atlas,32 description of food
served, meal time experience, staff and child interaction and
room environment, physical activity participation and outdoor physical activity time. These observations were then
compared to the project’s best practice criterion standards
on the ‘Pre-school Health Promotion Activity Scored
Evaluation Form’. Scores were summed and classiﬁed into
ﬁve categories: ‘participation’, ‘bronze’, ‘silver’, ‘gold’ and
‘platinum’ categories.
Data analyses

For this study, data were analysed for changes in practice
from the 6–9 month post-intervention visits to 18-month
follow-up visits using the statistical software package IBM
SPSS Statistics Version 22. The 37 pre-schools that
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Criteria
Whole pre-school health policy
Education-related activities
Planned physical activity
Environment
Outside playtime
Evidence of food use as reward/treat
Appropriate number of meals and snacks
Staff sitting with children at food times
Staff eating same food as children at food times
Practice of ‘family-style food service’
Food Service
Adequate allocation of time for food times
Adequate encouragement and appropriate
self-feeding
Appropriate serving of protein at main meal
Appropriate serving of starch at main meal
Appropriate serving of dairy at main meal
Meals
Appropriate serving of vegetables at main meal
Meals offered in self-service style
Fe-rich food provision at main meal
Fruit at least once other than main meal
Foods offered from top shelf of the Food Pyramid
Dairy food at least once other than main meal
Snacks
Tap water and milk only with snacks
Tap water, milk or appropriately diluted juice with meals
Tap water or milk offered between meals and snacks

801

802

JOURNAL OF PUBLIC HEALTH

Results
Characteristics of the pre-schools

A total of 37 pre-schools participated in the follow-up data
collection phase, of which 23 were ‘manager only’ trained
and 14 were ‘manager and staff ’ trained. No signiﬁcant differences were found in pre-school characteristics between
these groups in the follow-up data. A mix of community
(n = 23) and private (n = 14) pre-schools was represented in
the study group. No signiﬁcant changes occurred in preschool characteristics from the 6–9 month post-intervention
to 18-month follow-up visits (Table 1).
Changes in evaluation scores from 6 to 9 months to
18-months post-intervention

The Pre-school Health Promotion Activity Scored
Evaluation Form demonstrated a 21% overall improvement
in the scores attained from the 6–9 month to 18-month
follow-up visits (P < 0.001) with a large effect size (Etasquared >0.14). The average improvement in scores was 7.2
(95% CI: 4.3–10.1). This resulted in an increase in the average score from 34.3 (SD 11.56), ‘Bronze’ award classiﬁcation, to 41.5 (SD 11.71), ‘Silver’ award classiﬁcation.
‘Manager trained’ versus ‘manager and staff
trained’

Similar Pre-school Health Promotion Activity Scored
Evaluation Form scores were observed in both the ‘manager-only’ trained group [mean score of 41.5 (IQR 33–48)],
and the ‘manager and staff ’ trained group [mean score of 42
(IQR 32–51)] at the 18-month follow-up visits (P = 0.769).

Participation of pre-schools in follow-up study

Five pre-schools that had participated in the 6–9 month
post-intervention phase of the study did not go on to participate in the 18-month follow-up phase. Those included in
the 18-month follow-up study had similar pre-school characteristics to those who did not participate. However, although
not signiﬁcant, the median score attained by pre-schools at
the 6–9 month follow-up was demonstrated to be higher in
those pre-schools who continued to the 18 month follow-on
phase than for those that did not continue with the project.

Discussion
Main ﬁndings of this study

The results of this study provide valuable insight into the
ability of pre-schools to sustain the HIP project standards,
and highlight the effect of two levels of intervention on preschool practices. This study found that pre-schools in the
HIP project were able to maintain and improve their HIP
project practice standards from 6–9 month postintervention to 18-month follow-up, despite minimal postintervention follow-up contact and support. No difference
in intervention effects were observed between ‘manageronly’ trained and ‘manager and staff ’ trained pre-schools.
What is already known on this topic?

It is recognised that sustained effects of public health interventions are necessary to make a signiﬁcant positive impact
on public health,33 as well as to ensure that valuable funding
is spent appropriately.28 Overall standards of practice in this
study, as demonstrated by the Pre-school Health Promotion
Activity Scored Evaluation Form scores, improved signiﬁcantly by 21% from the 6–9 months post-intervention visits
to the 18-month follow-up visits. This highlights that preschools involved in the HIP project were able to sustain
and, importantly, continue to improve the standards set by
the HIP project 18 months after the original training took
place. This ﬁnding is important, particularly when sustainability of intervention effects in the early childcare sector is
recognised as challenging34 due to high staff turnover35 and
limited funding.36
It is possible that the use of an award, or incentive
scheme, in this intervention may have helped to sustain
improved practice. The use of such an award system is often
referred to as a quality rating and improvement system
(QRIS) and has shown the potential to improve practice in
childcare settings,25,37,38 especially where it may provide a
pre-school with a competitive advantage.38 Ireland’s preschool sector consists of both private and community
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participated in the 18-month follow-up visits were included
in the analysis. Normality of distribution was assessed using
the Shapiro–Wilk test. Due to the skewed distribution of the
data, the Wilcoxon Signed Rank test was used to analyse the
characteristics of the pre-schools from the 6–9 month postintervention phase to the 18-month follow-up phase.
Differences between intervention groups at the 18-month
visits were analysed using a Mann-Whitney U test.
Parametric statistical tests (Paired t-tests) were used to analyse evaluation scores as both 6–9 month post-intervention
and 18-month follow-up scores were normally distributed.
Eta-squared was calculated for signiﬁcant parametric
results to identify effect size, which was classiﬁed as follows:
>0.01 (small effect size), >0.06 (moderate effect size) and
>0.14 (large effect size). A p-value less than 0.05 was used
as the cut-off for statistical signiﬁcance.
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Table 1 Post-intervention and follow-up characteristics
Post-intervention phase (n = 37)

Follow-up phase (n = 37)

n

%

n

%

Total no. of staff

37

100

9

6–16

37

100

8

6–17

0.279

No. of full-time staff

37

100

5

3–8

37

100

5

3–8

0.224

No. of part-time staff

37

100

3

2–8

37

100

3

2–8

0.048*

Total no. of children attending service

37

100

50

35–67

37

100

55

35–83

0.218

No. of FDC children

37

100

19

12–32

37

100

18

12–29

0.071

Minimum age a child may enter pre-school service (months)

37

100

6

3–6

36

97

6

4–9

0.035*

Actual age of entry (months)

35

95

6

6–9

36

97

7.5

6–12

0.063

No. of FDC children aged <12 months

30

81

1

0–2

37

100

1

0–2

0.845

No. of FDC children aged 13–24 months

36

97

4

2–5.5

37

100

3

1–6

0.189

No. of FDC children aged 25–36 months

37

100

5

2–6

37

100

6

2–9

0.063

No. of FDC children aged >36 months

36

97

8

4.5–13

37

100

6

4–11

0.331

Weekly cost of childcare (€) for FDC children aged <12 months

35

95

150

140–165

34

92

150

145–165

0.529

Weekly cost of childcare (€) for FDC children aged 13–24 months

37

100

150

140–165

36

97

150

140–165

0.972

Weekly cost of childcare (€) for FDC children aged 25–36 months

37

100

150

140–165

37

100

150

140–165

0.529

Weekly cost of childcare (€) for FDC children aged >36 months

37

100

150

140–165

37

100

150

140–165

0.972

Cost of food provision (€) per week

36

97

200

125–250

36

97

175

122–300

0.812

Median

IQR

Median

IQR

P valuea

Wilcoxon Signed-Rank Test.

*P < 0.05, **P < 0.01, ***P < 0.001.

funded pre-schools and parents are free to choose between
available child-care services. A high HIP award classiﬁcation
may afford participating pre-schools a competitive advantage, creating a further ﬁnancial incentive for privately
funded pre-schools. While not formally studied in this present study due to the smaller number of pre-schools remaining in the study for this follow-up phase, differences
between publicly and privately funded pre-schools should be
explored if the study was to be repeated. Adequate funding
for continued quality improvements remains an important
determinant for sustainability of QRIS intervention
effects,39,40 and for other forms of health-promoting programmes in the school setting.34,41–43
The previously published post-intervention data from the
HIP project showed no signiﬁcant difference between
‘manager-only’ and ‘manager and staff ’ trained intervention
groups.27 This observation continued in the present study,
with no difference found between the two intervention levels
at follow-up. This is a positive ﬁnding, highlighting that a
lower resource requiring intervention such as ‘manager-only’
training shows similar effects as a higher resource requiring
‘manager and staff ’ training. It is recognised that leaders are
often change-makers and in the Early Years sector good
leadership is known to affect quality of practice.44,45 Thus,

the positive effect of leadership on the change process may
help to explain the ﬁndings of the present study.
However, along with the important role of leadership, the
quality of the training material developed for this project
may also help explain the improvements observed in the
follow-up phase for both intervention groups. The training
materials act as a reference guide for best practice criteria
and provide practical information on how to implement and
achieve the best practice standards. The availability of high
quality resources in the HIP project, along with the observation visits and feedback, may possibly negate the need for
expensive face-to-face manager/staff training. The dissemination of educational materials46 and audit/feedback loops47
have demonstrated improvements in professional practice in
other areas. Whether the HIP training materials and observation feedback alone are sufﬁcient without manager training and buy-in has yet to be determined.
Limitations of this study

Some potential limitations of this study must be acknowledged. The sample size of pre-schools is small and must be
considered when extrapolating the study results in a wider
context. Nonetheless, both pre-schools from private and
community sectors are represented and the nutrition and
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FDC, full day care; IQR, interquartile range; n, number of pre-schools; %, percentage; No, number; €, Euro.
a
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What this study adds

The present study has demonstrated that low resource training of pre-school managers alone, using a school resource
pack and evaluation tool, in tandem with a motivational
award classiﬁcation system, and low resource follow-up support led to sustained pre-school nutrition and physical activity health-promoting practices 18 months after intervention
training. This is an important ﬁnding, especially when sustainability in the childcare setting is known as challenging,
and funding in this sector is limited.
Funding for health promotion in pre-schools should be
directed to programmes with proven and sustainable results.
Empowering and supporting pre-schools through this
improvement process using evidence-based training and
high-quality validated resources is vital to ensure that costeffective, beneﬁcial effects on public health are achieved.
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stage of the study are similar to those observed in other
studies in this area.6,31,35 Thus, learning from the intervention implemented in the present study could be applied to
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may be seen as a study limitation, having multiple observers
may help to validate results.48 Data collection for all phases
was through direct observation, which is considered the
gold standard for estimating food intake49 and evaluating
the sustainability of an intervention.28 Inter-observer reliability in nutrition studies is often good50,51 and since both
training and supervision of the researcher engaged in the
follow-up study was performed by the original researcher,
the data collected may be considered reliable.
Arranging a date in advance with pre-schools for the
follow-up observation day may have allowed pre-schools to
prepare for the researcher visit, and thus alter their usual
practices. As pre-schools were aware of the standards
expected for the assessment of practice, this is a limitation
of both the present study and any other intervention involving organised inspections. However, children require regular
and constant exposure in order for behaviour to become
engrained52 and, thus, attempts to change behaviour
solely for the observation day are likely to be noticed.
Furthermore, the purpose of the assessment visits in the
HIP project was to support improvements in practice rather
than solely inspect the pre-schools. This created a collaborative relationship between the project coordinators and preschool management which is likely to have reduced the
effect of this potential limitation.
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